When streptomycin first became available this hospital was one of the centres to which a supply of the drug was given for clinical trial. rhe amount that could be allotted was limited, and only a small number of patients could be treated at this time. The very advanced cases could not be treated. When streptomycin became freely available, and later when PAS and isoniazid were introduced, almost all the cases admitted received some chemotherapy, except those obviously moribund. CLINICAL FEATURES. rhe age incidence and deaths are shown in Tlable 1. The highest death rate occurred in the youngest age group. The number of advanced cases was high in all the three disease groups and at all ages. Sixty per cent. of deaths took place in under one month, many of them within a few days of admission. Early diagnosis xvas difficult, particularly in the very young. Many of the children were said to have had recent fevers such as measles or whooping cough, though it was not always clear if these fevers had in fact occurred. The variability in duration and degree of the prodromal symptoms was a striking feature. Some patients seemed to have been vaguely ill for several weeks or months. Some of them appeared to have had a primary inifection merging into miliary or meningeal (lisease. Other patients gave only a short history of malaise or an indefinite febrile illness before (liagnosis. Many had been at work till a tew (lavs before admission to hospital. One boy attended a imiobile mass X-raVy Ullit, aInd was found to have wvell ilmarkedc miliary tuberculosis.
History Ihere were 118 cases of combinied miliary an(d meningeal disease, 63 males and 55 females. Incidenice and deathls were highest in the 0-4 age group: 64 cases had both conditions on admission, and 54 cases presented initially as miliary disease and developed meningitis after treatment had been commenced. Ihe interval after which meningitis developed varied from a fvew days or weeks in the majority to several months in a few cases. These patients in whom meningitis supervened afforded an interesting study in insidious onset. Almost invariably, slight changes in the CSF occurred before any clinical signs or symptoms were apparent. The earliest sign was the isolation of tubercle bacilli from a fluid wllich in all other respects was normal. (Since the isolationi was by culture its value was only retrospective). In a fexv (lays, or even one to two weeks later, very slight increase in cells and protein occurred, still without any definite clinical signs of meningitis.
T he fully developed clinical picture might be further delayed by a few days. A clinician, experienced in performing lumbar puncture in these cases, could sometimes detect a slight increase in fluid pressure as the earliest clinical sign.
TIhese cases, in which the development of meningitis could be observed as a gradual process (luring treatment of miliarv tuberculosis, were most common when streptomycin alone was used in treatment. After PAS was added to the treatment regime, such cases were encountered, but much less frequentlv. A few of those which did develop presented an unusual syndromc. Slight increase in cells and protein were note(l in the CSF, and tubercle bacilli were isolated by culture. The slightly abnormal fluid, without definite clinical signs, persisted for two or three weeks, and then returned to normal. rhere may have been some almost imperceptible deterioration in clinical condition, but these 'abortive' cases of meninigitis resolved without intrathecal therapy.
After isoniazid became available, its administrattion together with streptomiivciii and PAS proved effective in preventing the developmiient of meningitis in miliary cases. No case of mliliary disease developed meningitis while actually on treatment with the three substances. Meningitis supervened in one case which had had 180 days' treatment for miliary disease. This patient, a woman of 24, had been off treatment for four months when meningitis developed, and her condition gave rise to some suspicion of an intracranial tuberculoma. Two other cases had had short pre-meningitis courses of isoniazid, but the drug had been (liscontinued for some reason before meniingeal disease developed. to await the result of a culture. Failure to obtain bacteriological confirmation was almost invariably due to specific treatment having been given before the specimens xvere taken. Wlhen streptomycin was the only therapeutic agent, positive cultures were frequently obtained from CSF for 14-16 days after the commencement of treatment. The persistence of organisms in the fluid did not necessarily coincide with the more severe forms of the disease, as many cases which ultimately were fatal only gave one or two positive cultures. Since the addlition of isoniazid, it has become unusual to recover organisms from the CSF after the first week. Strains of tubercle bacilli isolated were all typed. Only four cases of infection due to the bovine type were found in this series-two children had abdominal lesions, one 151 child had a cervical gland lesion, and one adult had long-standing disease of the epididymis.
Tests of sensitivity to streptomycin and later to PAS and isoniazid, were done on all pre-treatment strains, and also on any cultures that were recovered after a period of treatment. These latter were occasionally obtained from relapsed or dying cases. Two fatal cases of meningitis resulted from infection with strains highly resistant to streptomycin. One, a baby, was a contact of her mother, who had advanced pulnmonary tuberculosis and had become resistant to streptomycin.
The other, a young child, was a contact of a neighbour, also an advanced case harbouring resistant organisms. Later, there were two cases where some resistance to PAS was suspected, but by then isoniazid was also available, and the patients recovered. Fortunately, infection with resistant organisms never became a serious problem, because the supply of streptomycin was at first very restricted and its use was confined mainly to hospitals. Before any serious dissemination of streptomycin resistant strains could occur, the other chemotherapeutic agents were introduced, and the value of combined therapy was appreciated. Even when streptomycin alone was available the development of resistance during treatment in miliary and meningeal cases was very rare. Only two cases produced resistant strains in CSF shortly before death, and both these patients had pulmonary tuberculosis.
TREATMENT. Table III Trhe large nunmber of a(dvance(l cases included in this survey and the high proportion of deaths occurring within one mzonith of admission have already been mentioned. In one group, that of miliary and meningeal disease conmbined, the death rate (30) per cent.) is lower than in the meningeal group (43 per cent.). TIhe explanation of' the rather higher recovery rate in this series may be due to earlier diagnosis. Maniy of the 118 cases in this group were sent into hospital when the miliary disease dlominated the clinical picture, and the meningitis was not so evident. Fifty-four of the cases actually developed menlingitis after treatnment for miliarv disease had been started, and were tlherefore in the category of very early cases. Apart from the few 'abortive' cases, the meningitis that did develop usually ran a course indistiniguishable from the ordinary case of meningitis admitted as such. Of these 54 post-admission cases, none died under one month, but nine deaths (17 per cent.) occurred later in the course of the disease. The highest death rate was encountered when streptonmycin alone was the only treatnment available.
Treatment, as indicated in

COMPLICATIONS.
The incidence of the different complications and their frequency under different forms of therapy are given in Fable IV. Symptoms referable to the auditory or vestibular systems were complained of by many patients, most particularly when dihyldrostreptomycin was used in treatment. TIhese symptoms in many cases cleared up, or were compensated for, after a time. A small number of patients were permanently affected to sonme extent. Tinnitus and vertigo were complained of by 14 patietits, 13 of' wvNho1im had lad mncIingitis. A'11 ha(d been rather slow to imlprove and haitd re(iuire(l long courses of' treatmlent. Eighlt of them were also deaf. D)eafness occurred in 24 patients, 1() of whloml xere sliglhtly affected and 14 more severely. All of' these had imieninigeal (liscase. Foui-of tllellm were also blind and mentally deficient. Iwenty-two cases complained of' ataxia, all of them meningeal G. (Calwell, 195.17) .
In early cases with the ther.apeCUtiC atgents nlow available, recovery might be expected in almost 100 per cent. Tlhe achievement of early dliagnosis is still a problem, and it is not made any easier by the fact that the disease is becoming rarer and that those who will be called upon to make the diagnosis may be less familiar with the condition. The striking decrease in incidence during the past few years must be due to diminished opportunity for infection, and it may be hoped that control of infection will achieve virtual elimination of this form of tuberculosis.
SIJMMARY.
Three hundred and fifty-four cases of miliary and meningeal tuberculosis occurring since 1947 are reviewed and 114 of these died. IThe number of advanced cases was large, and 60 per cent. of the deaths occurred less than one month after admission to hospital. Survivors have been followed up for at least two years. Type of onset and duration of prodromal period were found to vary greatly. History of contact with open pulmonary tuberculosis was usual in the younger age groups. Diagnostic features and m)etlhocls of bacteriological conifirnmation are described. Examiinlation of the fasting gastric resi(lue was foundl to b)e of great value, particularly in cases of miliary dlisease. All strains of tuberele bacilli recovered were examined for sensitivity to the anti-tuberculous suLbstances used, an(d the type of organism (human or b)ovine) was determined.
'l'reatmiient has been briefly dlescribed and falls approximately into tlhrec phasesstreptomycin alone, streptomycin with P.A.S., and later isoniazid in ad(lition to the other two substances. Improvement in recovery rate, reduction in length of illness and a lower inci(lenlce of complications are evident following-the introduction of isoniazid. The addition of isoniazid to the treatment made it possible to dispense with the use of intrathecal streptomnvcin in many cases. A group of 37 cases treated with the three substances without intrathecal therapy, made a full recovery.
The most serious compliccation of meningitis was severe mental retardation, usually with blindness and deafness. Eleven patients out of 178 cases of meningitis developed this complication and some of them still survive.
Early diagnosis offers the best hope of compldte recovery. A marked reduction in incidence of the disease has occurredl in the last few years. 
